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  ﺧﻼﺻﻪ ﻓﺎرﺳﻲ
 ﻓﻴﺒـﺮوز ﺑﺎﺷـﺪ و در ﺣﻮزه ﻛﺸﺎورزي ﻣـﻲ  اﺳﺘﻔﺎده ﻣﻮرد ﻫﺎي ﻛﺶ ﻋﻠﻒ ﺗﺮﻳﻦ راﻳﺞ از ﻳﻜﻲ (QP) 1ﭘﺎراﻛﻮات :ﻣﻘﺪﻣﻪ
 ﮔﺮدد. اﻳﺠﺎد ﻣﺮگ و ﺗﻨﻔﺴﻲ ﻧﺎرﺳﺎﻳﻲ ﺑﻪ ﻣﻨﺠﺮ ﺗﻮاﻧﺪ ﻣﻲ ﻛﻪ ﺑﺎﺷﺪ ﺗﻮﺳﻂ اﻳﻦ ﺳﻢ ﻣﻲ ﺷﺪه اﻟﻘﺎء ﻣﺸﻜﻼت ﻳﻜﻲ از رﻳﻪ
در ﻛـﺎﻫﺶ  ﻫـﺎ اﻛﺴـﻴﺪان آﻧﺘـﻲ اﺳﺘﻔﺎده از ﻫﺎي ﻣﻄﺮح ﺷﺪه ﺑﺮاي اﻳﻦ ﺳﻢ ﻫﺴﺖ.  ﻳﻜﻲ از ﻣﻜﺎﻧﻴﺴﻢ آزاد ﻫﺎي رادﻳﻜﺎل
 ﺟﻤﻠـﻪ  ازﮔﻴﺎه ﺳﻴﺎه داﻧـﻪ  داﻧﻪﺑﻪ ﻋﻨﻮان ﺟﺰء ﻓﻌﺎل  (QT) 2ﺗﻴﻤﻮﻛﻴﻨﻮنﺗﻮاﻧﺪ روﺷﻲ ﻣﻮﺛﺮ ﺑﺎﺷﺪ.  ﻣﻲروﻧﺪ اﻳﻦ ﺑﻴﻤﺎري 
ﻗـﻮي  اﻛﺴـﻴﺪان آﻧﺘـﻲ ﻲ و ﭘﺘﺎﻧﺴﻞ ﺿﺪﺳﺮﻃﺎﻧاز ﺟﻤﻠﻪ اﺛﺮات  ﻣﺘﻌﺪد ﻳﻜﻲﻟﻮژﻛﻮاﺛﺮات ﻓﺎرﻣﺎ يدارا ﻛﻪ اﺳﺖ ﺗﺮﻛﻴﺒﺎﺗﻲ
 945Aي ﺳـﻠﻮﻟﻲ  آﻧﻬﺎ ﺑﺮ رده ﻫﻤﺰﻣﺎنو اﺛﺮ  ﭘﺎراﻛﻮاتو  ﺗﻴﻤﻮﻛﻴﻨﻮنﺑﺮرﺳﻲ اﺛﺮ ﺳﺎﻳﺘﻮﺗﻮﻛﺴﻴﻚ اﺳﺖ در اﻳﻦ ﻣﻄﺎﻟﻌﻪ 
  ﺑﺮرﺳﻲ ﺷﺪه اﺳﺖ.
و  ﭘـﺎراﻛﻮات رﺳـﻲ ﺳـﻤﻴﺖ ﺻﻮرت ﮔﺮﻓﺘﻪ اﺳﺖ. ﺑـﻪ ﻣﻨﻈـﻮر ﺑﺮ  945Aﻫﺎي  اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮ روي ﺳﻠﻮل :ﻛﺎرروش 
، 61، 8، 4، 2) ﺗﻴﻤﻮﻛﻴﻨـﻮن ﻣﻴﻜﺮوﻣـﻮﻻر( و  0002و  0001، 005، 052، 521) ﭘﺎراﻛﻮات ،ﻫﺎ روي ﺳﻠﻮل ﺗﻴﻤﻮﻛﻴﻨﻮن
ﻫﻤﭽﻨﻴﻦ ﺑﺮاي ﺑﺮرﺳـﻲ  ﻗﺮار ﮔﺮﻓﺘﻨﺪ. 945Aﻫﺎي  در ﻣﺠﺎورت ﺳﻠﻮلﻣﺨﺘﻠﻒ  ﻫﺎي ﻣﻴﻜﺮوﻣﻮﻻر( ﺑﺎ ﻏﻠﻈﺖ 56و  23
ﻣﻴﻜﺮوﻣـﻮﻻر(، ﺗﻴﻤـﺎر ﺑـﺎ  0002و  005) ﭘـﺎراﻛﻮات ﻫـﺎ ﺑـﺎ اﻳﻦ دو ﺗﺮﻛﻴـﺐ، ﭘـﺲ از ﻣﺠـﺎورت ﺳـﻠﻮل  ﻫﻤﺰﻣﺎناﺛﺮ 
ﺗﻮﺳـﻂ  ﻣـﺎﻧﻲ  زﻧﺪه( ﺻﻮرت ﮔﺮﻓﺖ و ﻣﻴﺰان ﻣﻴﻜﺮوﻣﻮﻻر 8و  4، 2، 1، 0/5، 0/52) ﺗﻴﻤﻮﻛﻴﻨﻮنﻫﺎي ﻣﺨﺘﻠﻒ  ﻏﻠﻈﺖ
و  اﺳـﺘﻔﺎده ﺷـﺪ  ssps اﻓـﺰار ﻧـﺮم  آﻧﺎﻟﻴﺰو آﻣﺎري ﻫﺎي ازآزﻣﻮن ﻧﺘﺎﻳﺞ، ﺗﺤﻠﻴﻞ ﺑﺮاي ﺑﺮرﺳﻲ ﺷﺪ و ﻧﻬﺎﻳﺘﺎً3TTM ﺗﺴﺖ 
دار در ﻧﻈـﺮ ﮔﺮﻓﺘـﻪ ﻣﻌﻨـﻲ 0 /50ز ا ﻛﻤﺘـﺮ   eulav-Pﺑﺎاﺳﺘﺎﻧﺪارد ﺑﻴﺎن و ﻣﻘﺎدﻳﺮ  اﻧﺤﺮاف ±ﻣﻴﺎﻧﮕﻴﻦ ﻧﺘﺎﻳﺞ ﺑﻪ ﺻﻮرت 
  ﺷﺪ.
                                                 
 tauqaraP 1
 enoniuqomyhT 2
 edimorb muilozartetlynehpid-5,2-)ly-2-lozaihtlyhtemid-5,4(-3 3
از ﺑﻪ ﺑﺎﻻ  ﻣﻴﻜﺮوﻣﻮﻻر 052ﻫﺎي  ﺑﺎ ﻏﻠﻈﺖ 945Aﻛﻪ ﻣﻮاﺟﻪ رده ﺳﻠﻮﻟﻲ در اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ اﻳﻦ ﻧﺘﻴﺠﻪ رﺳﻴﺪﻳﻢ  ﻧﺘﺎﻳﺞ:
اﻳـﻦ  ﻣـﺎﻧﻲ زﻧـﺪه  ﻫﻤﭽﻨﻴﻦ ﮔﺮدد و ﻣﻲدر ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه ﻛﻨﺘﺮل ﻫﺎ  ﺳﻠﻮل ﻣﺎﻧﻲ زﻧﺪه دار ﻣﻌﻨﻲﺳﺒﺐ ﻛﺎﻫﺶ  ﭘﺎراﻛﻮات
. ﻳﺎﺑﺪ ﻣﻲﻛﺎﻫﺶ در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه ﻛﻨﺘﺮل ﻧﻴﺰ  ﺗﻴﻤﻮﻛﻴﻨﻮناز  ﻣﻴﻜﺮوﻣﻮﻻر ﺑﻪ ﺑﺎﻻ 4ﻫﺎي  ﻪ ﺑﺎ ﻏﻠﻈﺖﻬﺟاﻫﺎ در ﻣﻮ ﺳﻠﻮل
ﻣﻴﻜﺮوﻣﻮﻻر ﺳﺒﺐ ﺗﺸﺪﻳﺪ اﺛﺮات  4ﻫﺎي ﺑﺎﻻي  در ﻏﻠﻈﺖ ﺗﻴﻤﻮﻛﻴﻨﻮن، ﭘﺎراﻛﻮاتو  ﺗﻴﻤﻮﻛﻴﻨﻮندر ﺑﺮرﺳﻲ اﺛﺮ ﻫﻤﺰﻣﺎن 
ﻫﺎي ﭘـﺎﻳﻴﻦ اﺛـﺮ ﻣﺤﺎﻓﻈـﺖ  ﮔﺮدد اﻣﺎ در ﻏﻠﻈﺖ ﻣﻲ ﭘﺎراﻛﻮاتل در ﻣﻘﺎﻳﺴﻪ ﺑﺎﮔﺮوه ﺳﻠﻮ ﻣﺎﻧﻲ زﻧﺪهو ﻛﺎﻫﺶ  ﭘﺎراﻛﻮات
  ﻫﺎ دارد. ﺳﻠﻮل ﻣﺎﻧﻲ زﻧﺪهﻛﻨﻨﺪﮔﻲ ﺑﺮ 
ﺳـﺒﺐ  ﺗﻮاﻧـﺪ ﻣـﻲ ﻲ ﺿﺪﺳـﺮﻃﺎﻧ ﻪ ﺧﻮاص ﻄواﺳﻪ ﺑ ﺗﻴﻤﻮﻛﻴﻨﻮندر اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻣﺸﺨﺺ ﺷﺪ ﻛﻪ  ﮔﻴﺮي: ﺑﺤﺚ و ﻧﺘﻴﺠﻪ
اﺛﺮ ﻣﺤﺎﻓﻈﺘﻲ ﺑﺮ  ﺗﻮاﻧﺪ ﻣﻲﻗﻮي  اﻛﺴﻴﺪان آﻧﺘﻲﭘﺘﺎﻧﺴﻞ  ﺑﻪ واﺳﻄﻪﮔﺮدد و ﻫﻤﭽﻨﻴﻦ  945Aﻫﺎي  ﺳﻠﻮل ﻣﺎﻧﻲ زﻧﺪهﻛﺎﻫﺶ 
  .ﺑﺮ اﻳﻦ رده ﺳﻠﻮﻟﻲ داﺷﺘﻪ ﺑﺎﺷﺪ ﭘﺎراﻛﻮاتروي ﺳﻤﻴﺖ ﻧﺎﺷﻲ از 
  
  ، ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ945A، رده ﺳﻠﻮﻟﻲ ﺗﻴﻤﻮﻛﻴﻨﻮن، ﭘﺎراﻛﻮات :ﻛﻠﻤﺎت ﻛﻠﻴﺪي
 
 
 
 
 
 
 
  
  
 
Abstract 
Introduction: Paraquat is one of the most commonly used herbicides in agriculture and 
pulmonary fibrosis is one of its side effects that can lead to respiratory failure and death. 
Formation of free radicals is one of the proposed mechanisms for this poison. The application of 
antioxidants can be an effective approach in alleviating the process of the disease. 
Thymoquinone is the active ingredient of the seeds of black currant, with many pharmacological 
effects, including anti-cancer and potent antioxidant effects. In the current study, the cytotoxic 
effects of thymoquinone, paraquat, and their combination have been investigated on A549 cell 
line. 
 
Method: This study was performed on A549 cell line. To determine the toxicity of paraquat and 
thymoquinone on A549 cells, they were treated with Paraquat (125, 250, 500, 1000 and 2000 
mM) and thymoquinone (2, 4, 8, 16, 32 and 65 mM). In addition, to investigate the effect of their 
combination on the cells, following exposure with paraquat (500 and 2000 μM), treatment with 
different concentrations of thymoquinone (0.25, 0.5, 1, 2, 4 and 8 μm) was performed and 
viabilities were assessed by MTT assay. Finally, SPSS software was used for statistical analysis. 
The results were expressed as mean ± standard deviation and P-values less than 0.05 were 
considered significant.  
 
Results: In this study, we showed that treatment of A549 cells with concentrations above 250-
μm paraquat significantly reduced cell viability compared with the control group. Additionally, 
the viability of the cells decreased after treatment with concentrations above 4 μM of 
thymoquinone compared with the control group. Combination of thymoquinone and paraquat, 
showed that thymoquinone at concentrations of more than 4 μm extended the effects of paraquat 
and more effectively decreased cell viability compared to paraquat group. However, it showed 
protective effect on cell viability at lower concentrations. 
 
Discussion and Conclusion: Throughout this study, it was shown that thymoquinone could 
reduce the viability of A549 cells due to its anti-cancer properties. Moreover, it can have a 
protective effect against the paraquat toxicity on the cell line because of its potent antioxidant 
potential.  
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